Previous experiments with 2-deoxyglucose (2-DG) suggested the existence of a critical period for the effects of monocular deprivation in the nucleus rotundus of zebra finches. The present study concerns the time course of this sensitive period for the morphological effects of monocular deprivation in two areas of the tectofugal visual pathway of zebra finches, the nucleus rotundus of the thalamus and the telencephalic ectostriatum. Cell size and volume changes were measured in birds subjected to 40 days of unilateral eye closure starting at ages spaced regularly throughout the first 70 days of life. The results show that monocular deprivation markedly affects cell size in both areas if the treatment starts at one or 10 days posthatch. The differences between deprived and non-deprived neurons decline monotonically with increasing visual experience prior to deprivation. However, deprivation onset at day 40 again causes as severe effects as early monocular closure. Deprivation as from day 50 or later no longer leads to abnormalities. The measurements of the volume of the nucleus rotundus parallel the cell size measurements, with the exception that the second increase in sensitivity occurs with deprivation onset at day 50 instead of day 40. These data indicate that the time course of the sensitive period for the effects of monocular deprivation may be double-peaked: the sensitivity for external stimuli declines from hatch until day 30, but has another peak at 40-50 days of life. The definite end of the sensitive period, as determined with this method, can therefore be assumed to be at around day 50-60.
INTRODUCTION
In recent years many publications have reported that drastic alterations of the behavioral and neuronal development by environmental manipulations are often restricted to a limited time in the early ontogeny of an animal, the so-called 'critical period' or 'sensitive phase'. Besides the well-known sensitive phases for imprinting 3,29,36,37, song learning 35'42 (Brhner unpublished) and acoustic localization 39 a large body of literature has accumulated concentrating on critical periods in the development of visual functions 4,12,21. Especially the sensitive periods for the effects of monocular deprivation in the cat (e.g. refs. 6, 10, 11, 31, 33, 38, 45, 50, 51) and--to a lesser degree --in the monkey 5'14,1s,58 have been studied intensely with various methods and with differing reSuits. For example, whereas the beginning of the sensitive period for visual deprivation in the cat has been determined by most researchers to be around the third postnatal week, there is disagreement concerning its end (compare refs. 11, 33, 45, 51, 57) .
In zebra finches the anatomical effects of monocular deprivation in the nucleus rotundus and the ectostriatum, two areas of the tectofugal pathway in birds 24'26'27'49, resemble in some respects those established in the geniculocortical pathway of various mammals (e.g. refs. 20, 22, 56, 60) , although these regions are non-homologous. This is remarkable, as earlier studies had claimed this tectofugal pathway to be mainly monocularly driven 2'53. Recent electrophysiological 15 and anatomical 47 evidence from our lab, however, suggest a high degree of interaction in both of these areas in the zebra finch, so that the ob-
